Abstract: Few cases of mitochondrial encephalomyopathy with lactic acidosis and stroke-like episodes (MELAS) with an onset older than 60 years have been reported. Herein, we report a 63-year-old Chinese female initially suspected of ischemic infarction but was ultimately diagnosed with MELAS. Therefore, even in the elderly, a diagnosis of MELAS should be considered when encountering patients with recurrent stroke-like episodes, cognitive dysfunction, and psychotic symptoms. In order to achieve the correct diagnosis and launch the appropriate management in time, a detailed medical history together with appropriate diagnostic laboratory investigations should therefore be collected.
Introduction
Mitochondrial encephalomyopathy with lactic acidosis and stroke-like episodes (MELAS) is the most common neurological mitochondrial disease. It is a clinical syndrome involving multiple organs, characterized by a myriad of symptoms such as stroke-like episodes, dementia, epilepsy, psychiatric symptoms, elevated lactic acid in the blood, myopathy, periodic headache, hearing loss, short stature, and diabetes mellitus. 1 Most of them occur in adolescence, with a minority in the elderly (older than 60 years). We report a case of a 63-year-old Chinese female who was initially suspected of ischemic infarction but was ultimately diagnosed with MELAS.
Case report
A 63-year-old woman with short stature (148 cm) was admitted because of a sudden onset confusion. One week ago, the patient started developing auditory and visual hallucinations, as well as disorganized speech. She was unable to communicate at that time. However, symptoms improved without treatment 1 day later. Her past medical history was notable for well-controlled hypertension and diabetes mellitus. She had a history of "cerebral infarction" 2 years ago and developed stroke-related psychotic symptoms including agitation and confusion. With the diagnosis of stroke at that time, she was treated then and improved afterward. For family history, her older sister died from "stroke" at the age of 45. Her mother also died at an early age for unknown reasons.
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The neurological examination was unremarkable except for bilateral hearing loss and bilateral positive Babinski sign. Routine laboratory investigations revealed no abnormalities excepted for a slightly elevated creatine kinase (214 U/L, reference range: 15-195 U/L). The head computed tomography scan on admission showed a lesion with low density in the left occipital lobe. The diagnosis of ischemic infarction was given considering the patient's presentation and a history of hypertension and diabetes mellitus. Treatment with aspirin and atorvastatin was started. Brain MRI afterward, however, showed a lesion in the left temporal-occipital lobe with long T1 and T2 signals, and high signals on flow attenuated inversion recovery (FLAIR) sequence ( Figure 1 ) as well as a slightly increased signal on diffusion weighted imaging (DWI). The brain magnetic resonance angiography was normal. Unexpectedly, the patient's symptoms suddenly deteriorated 2 weeks after admission. She developed acute psychosis and right-sided hemiparesis (muscle strength of the right limbs 1/5). Mixed nonfluent aphasia was also identified on further evaluation. The patient underwent another MRI showing lesions with abnormally high signals on FLAIR and DWI with poorly defined margins along the gyri in the left occipital-temporal lobe, which was slightly enhanced after gadolinium enhancement ( Figure 2 ). Similar episodes of psychotic symptoms and aphasia relapsed five times ever since, each lasting hours to days, and she completely recovered every time. Other tests including cerebrospinal fluid examination, autoimmune encephalitis-related antibodies, and long-term electroencephalography were nonrevealing.
On further investigation of the history, the patient recalled a progressive decline of bilateral hearing from 2 years ago and was almost deaf since last year. The lactate of venous blood was measured, showing 3.7 mmol/L at rest (reference range: 0.5-2.2 mmol/L), and the lactic acid after exercise was not obtained because the patient refused to undergo further investigations. The patient was suspected of mitochondrial disease due to the combination of recurrent stroke-like episodes, short stature, hearing loss, and an elevated lactic acid at rest. The blood genetic test suggested a low-frequency (,20%) mutation of m.3243A.G. After being treated with arginine, vitamin E, and coenzyme Q10 for 1 week, the patient dramatically improved. The muscle strength recovered, and there were no residual psychotic symptoms or aphasia on discharge.
This case study was approved by the institute ethics committee of the Hangzhou Red Cross Hospital. Written informed consent was obtained from the patient to publish the case details.
Discussion
MELAS was first reported in 1984 by Pavlakis et al 2 . Its clinical and imaging findings vary. There is often an acute to subacute onset. The disease is mostly of maternal inheritance, and genetic testing is required for diagnosis. The most common mutation is A3243G point mutation of mitochondrial deoxyribonucleic acid, which accounts for about 80% of MELAS patients. 1 Recurrent stroke-like episodes can occur in almost all patients and are often the initial manifestation. Patients could be easily misdiagnosed as cerebrovascular 
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MeLAs in an older adult mimicking cerebral infarction diseases at first. Likewise, the patient in our case was previously diagnosed as "ischemic infarction" but responded poorly to treatment. Also, her mother and sister died at an early age, suggesting the possibility of maternal inheritance. Therefore, considering the presentation of our patient, her sister and mother could also be misdiagnosed. Seizures are another feature of MELAS, occurring up to 70% of MELAS patients older than 50 years. 3 Patients with MELAS can also present with psychotic features, such as hallucinations and confusion. Moreover, a few patients have no obvious central nervous system symptoms but are mainly characterized by other organs/systems manifestations, for example, cardiac involvement (hypertrophic or dilated cardiomyopathy, preexcitation syndromes or conduction delay). 4 The brain MRI can show a wide range of abnormalities not compatible with the distribution of blood supply. New and old lesions can be present concurrently on imaging. Temporoparietal lobe and occipital lobe are most likely affected, with no mass effect in most cases. On DWI sequence lesions with high signals can be observed along with swollen gyri. Our patient did not develop seizures as in most MELAS patients. Instead, he presented with an acute psychosis. However, the mitochondrial disease was suspected due to the combination of recurrent stroke-like episodes, fluctuations of symptoms, newly presented lesions on MRI indicating cortical laminar necrosis as well as an elevated venous lactic acid level at rest. The diagnosis of MELAS was confirmed through genetic testing afterward.
MELAS mostly presented between the age of 2 and 31 years, but rarely after the age of 40. 5 Few cases with an onset older than 60 years have been reported, with only three described in detail, and the age at diagnosis was 60, 66, and 70 years, respectively. 3, 6, 7 Hearing loss may appear long before stroke-like episodes and could be easily neglected by patients during history taking, especially for the elderly. As in this case, a careful investigation of medical history should be emphasized. Besides, studies have shown that the frequency of mitochondrial DNA mutations is related to the age of onset, indicating that patients with a low mutation frequency may present relatively at an older age. 8 Therefore, the low-frequency mutation in our patient might explain her late onset of disease.
Conclusion
The present case is of the oldest MELAS patient reported in China, who was initially misdiagnosed as ischemic infarction and failed to receive a prompt treatment. In clinical practice, the diagnosis of MELAS should be considered when encountering elderly patients with recurrent stroke-like episodes, psychotic symptoms, and cognitive dysfunction. To prevent delays in treatment, a detailed medical history should therefore be collected before starting with the appropriate laboratory investigations to reach a correct diagnosis.
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